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(54) PART SUPPLYING DEVICE 

(57) The present invention is intended to feed com- 
ponents stably and speedily in a component feed appa- 
ratus whereby components stored in the form of a taped 
component, while being transferred along a component 
feed guide, are sequentially supplied to a predeter- 
mined position to be mounted to a printed board. 

In order to accomplish the object, a magnet 28a is 
set in the vicinity of a slit 1 5 of a component feed guide 



2 where a covering tape 1b is separated. The magnet 
magnetically attracts the component thereby to prevent 
the component from being forcibly dragged together 
with the covering tape when the covering tape is sepa- 
rated. Quick and stable supply of the component can be 
accordingly ensured. 
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Description 
Technical Field 

The present invention relates to a component feed s 
apparatus and more particularly, to a component feed 
apparatus fit for various kinds of usage, e.g., wherein a 
t aping-component, i.e., taped component accommodat- 
ing components with a predetermined pitch in a longitu- 
dinal direction of a tape is moved along a component 10 
feed guide thereby to sequentially supply the compo- 
nents to a predetermined position to mount to an elec- 
tronic circuit board. 

Background Art is 

A conventional component feed apparatus will be 
described with reference to Figs. 1 and 2. 1 denotes a 
taped component which consists of component accom- 
modating section 1c for storing components 5 with a 20 
predetermined pitch in a longitudinal direction of a tape 
1a, and a covering tape 1b covering the component 
accommodating sections 1c. The taped component 1 is 
taken out along an upper face of a component feed 
guide 2 and moved to a component feed port 4 of a 25 
retainer cover 3 hanging over a front end part of the 
component feed guide 2. During the transfer, the taped 
component 1 is drawn out through a slit 6 notched from 
one side of the retainer cover 3 in front of the compo- 
nent feed port 4 and wound to a reel 7 after the covering 30 
tape lb is separated from the tape 1a. The tape 1a is 
consequently sent to the component feed port 4, with 
the component accommodating sections 1c exposed. 
However, the exposed component accommodating sec- 
tions 1c are covered with the retainer cover 3, so that 35 
the components can be stably fed to the component 
feed port 4 without popping out. 

The retainer cover 3 has a shutter 8 for preventing 
components 5 from popping outside unexpectedly. The 
shutter 8 is set in a manner to open and close an upper 40 
face of the component feed port 4 in association with an 
operation of feeding the components 5. Only when the 
components are to be taken out by a suction nozzle 10 
or the like, the shutter 8 is opened to allow the compo- 
nent to be sucked by the suction nozzle 10 in a proper 45 
attitude. 

In the component feed apparatus constituted as 
above, the component 5 crackles with annoying static 
elasticity when the covering tape 1b is drawn out from 
the slit 6 formed in the retainer cover 3 and wound to the so 
reel 7, as illustrated in Fig. 6(a). As a result, the compo- 
nent 5 is extracted and levitates out from the component 
accommodating section 1c as the covering tape lb is 
wound up. Particularly in the case of a consider-ably 
minute component (for instance, much small 1.0mm ss 
length, 0.5mm breadth), the component 5 might be 
caught by the retainer cover 3 and might clog between 
the component feed guide 2 and retainer cover 3. Or the 
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component 5 sometimes bites into the slit 6 because of 
vibrations and impacts, etc. at the component feed time. 

As shown in Fig. 6(b), further, when the shutter 8 is 
opened to suck the component 5 located at the compo- 
nent feed port 4 by the suction nozzle 10, in some 
cases, the component rises inside the component 
accommodating section 1c due to vibrations, shocks or 
the like in supplying components, whereby the compo- 
nent cannot be sucked in a proper attitude by the suc- 
tion nozzle 10. As a result, mounting errors might be 
occurred. 

Disclosure Of Invention 

The main object of the present invention is there- 
fore to provide a component feed apparatus which can 
stably and speedily feed components, taking into con- 
sideration with the aforementioned problems inherent in 
the prior art. 

A component feed apparatus of the present inven- 
tion is characterized by comprising: a component feed 
guide for so guiding a taped component as to be fed in 
one direction, the taped component including compo- 
nent accommodating sections for storing components 
with a predetermined pitch in a longitudinal direction of 
a tape, a covering tape with which these component 
accommodating sections are covered, and feed holes 
arranged via an equal distance; a retainer cover which 
can cover the taped component guided by this compo- 
nent feed guide; a separating means which can sepa- 
rate the covering tape of the taped component; a feed 
means for intermittently sending the taped component 
in one direction and a take-up means which can take up 
the covering tape separated by the separating means, 
in which a magnet is installed at least in the vicinity of 
the separating means of the component feed guide to 
magnetically attract components. 

According to an invention of claim 2, in the invention 
of claim 1 the magnet is installed at a position to mag- 
netically attract the component before separated from 
the covering tape, the component while being separated 
from the covering tape, or the component after sepa- 
rated from the covering tape. 

According to an invention of claim 3, it is character- 
ized in that the magnet for magnetically attracting com- 
ponents is set at least in the vicinity of a component 
feed port of a component feed guide where the compo- 
nent is sucked, held and taken outside. 

According to an invention of claim 4, in the invention 
of claim 3 the magnet is set immediately under the com- 
ponent feed port. 

According to an invention of Claim 5, it is character- 
ized in that the magnet for magnetically attracting com- 
ponents is set to extend from the vicinity of a separating 
means of a component feed guide to the vicinity of a 
component feed port where the component is sucked, 
held and taken out. 

According to an invention of claim 6, in the invention 
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of any one of claims 3-5, the magnet is further provided 
with an opening which lets in and out a push pin which 
can push up the component from below at the compo- 
nent feed port. 

5 

Brief Description Of Drawings 

Fig. 1 is a perspective view of a component feed 
apparatus and a taped component in an embodiment of 
the present invention. io 

Fig. 2 is a side view of an essential portion of the 
component feed apparatus of the embodiment of the 
present invention. 

Fig. 3 is a perspective view of a mounting apparatus 
indicating a state when the component feed apparatus is 
of the present invention is used. 

Fig. 4 is a sectional view of the component feed 
apparatus of the embodiment of the present invention. 

Fig. 5 is a plan view of a component feed guide in 
the embodiment of the present invention. 20 

Fig. 6 is a sectional view of an essential portion of a 
conventional component feed apparatus. 

Best Mode for Carrying Out the Invention 

25 

According to the present invention, in a component 
feed apparatus sequentially feeding components to a 
component feed port by moving a taped component 
(taping-component) along a component feed guide, is 
sucked by a magnetic attraction force of a magnet the 30 
component stored in a component accommodating sec- 
tion located in the vicinity of a separating means, so that 
the component is prevented from being pulled together 
with a covering tape when the covering tape is sepa- 
rated or from biting into the separating means due to 35 
vibrations or shocks, etc. at the component feed time. 
The component feed apparatus is effective to supply 
components quickly and stably. 

In the constitution of the present invention accord- 
ing to claims 3 and 4, the magnet installed in the vicinity 40 
of the component feed port magnetically attracts and 
holds the component sent to the component feed port, 
so that the component at the component feed port is 
prevented from being shifted from a proper attitude 
under influences of vibrations, etc. The magnet is 45 
accordingly effective to stabilize the attitude of compo- 
nents. 

In the constitution of the present invention accord- 
ing to claim 5, during the movement of the taped com- 
ponent to the component feed port along the so 
component feed guide, the magnet magnetically 
attracts and holds the components in the component 
accommodating sections, thus contributing to safety 
transfer of the components until the component is 
sucked by a suction nozzle, and moreover stabilization 55 
of the attitude of components at the component feed 
port 

In the constitution of the present invention accord- 
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ing to claim 6, the component magnetically attracted by 
the magnet is pushed up from below when taken out by 
the suction nozzle, so that the component can be 
sucked more surely by the suction nozzle. 

Preferred embodiments of the present invention will 
now be described with reference to Figs. 1 , 2, 3, and 4. 

(Embodiment 1) 

A component feed apparatus according to the 
Embodiment shows an example which is adopted, for 
instance, to automatically feed a component 5 to a 
printed board 11 in an electronic component mounting 
apparatus A as shown in Fig. 3. Needless to say, how- 
ever, the component feed apparatus is generally appli- 
cable to various kinds of components. A component 
feed table 1 2 is set beside the mounting apparatus A, on 
which component feed apparatuses B of a count of 
types of components 5 required for the mounting appa- 
ratus A are loaded. The component feed apparatus B 
holding the components 5 of the required type at that 
time is moved to a position where it faces the mounting 
apparatus A, and the component 5 is sucked by a suc- 
tion nozzle 10 at a component mounting head 9 of the 
mounting apparatus A and mounted to the printed board 
11. The printed board 11 is placed on an XY table 13 
which is movable in X, Y directions orthogonal to each 
other. The component 5 sucked by the suction nozzle 
10 and carried to a mounting position under the move- 
ment control in the X, Y directions is mounted to a pre- 
determined position on the printed board 11. At this 
time, the suction nozzle 10, instead of the printed board 
1 1 , can be moved in X, Y directions to mount the com- 
ponent 5 to the predetermined position of the printed 
board 1 1 . 

The component feed apparatus B stores each com- 
ponent 5 in a component accommodating section 1c 
provided every predetermined pitch in a longitudinal 
direction of a tape 1a shown at (c), (d) in Fig. 1. The 
apparatus B handles a taped component 1 covered with 
a covering tape 1b. The taped component 1 is, as indi- 
cated by (a) in Fig. 1 , wound to a accommodating reel 
14 which is fitted in a rotatable and detachable fashion 
to a supporting shaft 1 5 at a rear end part of a compo- 
nent feed guide 2. 

Referring to Figs. 1 and 2, the component feed 
apparatus B takes out the taped component 1 wound in 
the accommodating reel 14 therefrom along an upper 
face of the component feed guide 2 and moves the 
taped component towards a component feed port 4 
through between the component feed guide 2 and a 
retainer cover 3 hanging over a front end part of the 
component feed guide 2. The component is sucked and 
held at the component feed port 4 formed in the retainer 
cover 3 to be taken out therefrom. 

Regarding the movement of the taped component 
1 , a sprocket 16 provided as a feed means at the front 
end part of the component feed guide 2 is meshed with 
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feed holes 1d formed at the taped component 1 , so that 
the taped component 1 is transferred through the rota- 
tion of the sprocket 1 6. In the middle of the movement of 
the taped component 1, the covering tape 1b is drawn 
out through a slit 6 as a separating means notched from 5 
one side of the retainer cover 3 immediately in front of 
the component feed port 4, then separated from the 
tape 1a and wound to a reel 7 as a take-up means. 
Although the slit is notched from one side of the retainer 
cover 3 is used as the separating means in the present 10 
Embodiment, any constitution can be used so long as 
the covering tape 1b can be drawn out. 

As shown in Fig. 1(a), the reel 7 is so constructed 
on a supporting shaft 17 above a middle part of the 
component feed guide 2 as to rotate only in a take-up is 
direction of the covering tape 1 b designated by an arrow 
C. A rachet mechanism 1 9 including a rachet gear 1 8 is 
further provided. Every time a feed lever 20 pivotally 
supported to the supporting shaft 17 is pressed and 
turned in a direction of an arrow D by an operating 20 
mechanism 21 set at a component feed position as 
shown in Fig. 3, the sprocket 16 is driven via a link-lever 
mechanism 22 and a rachet mechanism 23 interlocking 
with the link-lever mechanism 22 and the reel 7 is driven 
via the rachet mechanism 19 of the reel 7. In the consti- 25 
tution as above, one component is supplied through the 
movement of the taped component 1 by a predeter- 
mined distance, and simultaneously with this, the cover- 
ing tape lb is taken up by a predetermined length. 
Consequently, the tape 1a in a state exposing the com- 30 
ponent accommodating sections 1c subsequent to the 
separation of the covering tape 1b is sent to the compo- 
nent feed port 4. 

As shown at (a), (b) in Fig. 1 , a shutter 8 is provided 
which opens and closes the component feed port 4 to 35 
the retainer cover 3 in association with the operation of 
feeding of components 5, so that the components 5 are 
prevented from popping out unexpectedly. The shutter 8 
is movably set in a front-and-rear direction by pins 24 
and long holes 24a set at a bent side wall of the retainer 40 
cover 3. A downward notch 24b of the shutter 8 is 
engaged with a pin 27 on a lever member 26 to which 
the motion of the feed lever 20 of the link-lever mecha- 
nism 22 is transmitted via a link 25, when the compo- 
nent feed port 4 is opened in association with the feed 45 
operation of the component 5. On the other hand, the 
component feed port 4 is closed when the component 5 
is not supplied. In other words, only when the compo- 
nent 5 is to be taken out by the suction nozzle 10 the 
shutter 8 opens to suck the component and mount the so 
component to the printed board 11. 

As is clearly shown in Figs. 4(a) and 5(a), a magnet 
28a is installed in the vicinity of the slit 6 of the compo- 
nent feed guide 2 where the covering tape 1b is sepa- 
rated. The magnet 28a has enough magnetism to feed ss 
the component stably while holding an attitude of the 
component in accordance with a size and a mass of the 
component (approximately 100 gauss in the present 



Embodiment). Then, even if static electricity is caused 
between the covering tape 1 b and component 5 when 
the covering tape 1b is taken out through the slit 6 and 
wound to the reel 7, thereby dragging the component 5 
in accordance with the winding of the covering tape 1b, 
or the magnet 28a magnetically attracts the component 
located in the vicinity of the slit 6 to hold it even in the 
presence of vibrations or impacts, etc. at feeding the 
components. Thus, the magnetic attraction force of the 
magnet 28a can prohibit the component 5 from floating 
out of the component accommodating section 1c and 
clogging between the retainer cover 3 and component 
feed guide 2 or biting into the slit 6. The component can 
be accordingly supplied to the component feed port 4 
quickly and stably. 

In the present Embodiment, the magnet 28a is 
arranged in the vicinity of the slit 6. However, the mag- 
net 28a may be sheet-shaped and embedded in the 
component feed guide 2. Any magnetic substance is uti- 
lizable for the purpose, not limited to a magnet. 

So long as the component 5 is prevented from clog- 
ging between the retainer cover 3 and component feed 
guide 2 or biting into the separating means 6, for exam- 
ple, the magnet 28d can be provided, as denoted by 
28d in Fig. 4(d), at a position of the component 5 before 
the covering tape 1 b separated by the slit 6 as the sep- 
arating means, or at a position of the component 5 
immediately after the covering tape 1 b is separated as 
represented by 28e in Fig. 4(e). 

(Embodiment 2) 

A magnet 28b is set in the vicinity of the component 
feed port 4 of the component feed guide 2 where the 
component is sucked by the suction nozzle 10, as 
shown in Figs, 4(b) and 5(b). Since the component 5 
located at the component feed port 4 is magnetically 
attracted by the magnet 28b, the component 5 can be 
prevented from being shifted in attitude, that is, erected 
upright due to vibrations or the like at feeding compo- 
nents while the shutter 8 is opened and then the compo- 
nent is sucked by the suction nozzle 10. The component 
can be taken outside in a proper attitude. 

(Embodiment 3) 

As is clear in Figs. 4(c) and 5(c), a magnet 28c of 
3mm breadth, 20mm length and 1mm thickness is 
arranged to extend under the component feed guide 2 
from the vicinity of the slit 6 where the covering tape 1 b 
is separated to the vicinity of the component feed port 4 
where the component is taken out by the suction nozzle 
10. The magnet 28c exerts magnetism enough (approx- 
imately 100 gauss in the present Embodiment) to stably 
supply the component with keeping the attitude of the 
component in accordance with a size and a mass of the 
component. The component 5 in the component accom- 
modating section 1c is held by the magnetic attraction 
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force of the magnet 28c during the transfer to the com- 
ponent feed port 4 along the component feed guide 2, 
and therefore the component 5 can be fed stably during 
the transfer thereof before the component is sucked by 
the se nozzle 10. Moreover, the component 5 is kept 5 
stable in attitude at the component feed port 4. Although 
nearly 70 among 10000 components are sucked 
improperly by the suction nozzle 10 in the conventional 
apparatus, the failure can be limited to merely 0-1 
according to the present Embodiment. As a result, 10 
defective mounting to the printed board 11 can be 
avoided. 

(Embodiment 4) 

16 

As indicated in Fig. 2, a push pin 29 is provided 
under the component feed port 4, which can push up 
the component 5 at the component feed port 4. In Fig. 
5(d), a hole 32 as an opening is formed in the magnet 
28d at a position corresponding to the component feed 20 
port 4. The push pin 29 can move in and out through the 
hole 32. When a push lever 30 is driven in a direction of 
an arrow E by a driving source (not illustrated), the push 
pin 29 is so constructed to be pushed up in a direction 
of an arrow F from below via a link 31 . 25 

Owing to the arrangement, even if the magnetic 
force of the magnet 28d extending from the vicinity of 
the slit 6 of the component feed guide 2 to the vicinity of 
the component feed port 4 is so intense as to hinder the 
component 5 from being taken outside by the suction 30 
nozzle 10. the component can be surely sucked by the 
suction nozzle 10 with the help of the push pin 29 push- 
ing the component 5 from below. A suction rate of the 
components by the suction nozzle 10 is improved 
greatly. 35 

While the hole is provided in the present Embodi- 
ment, an opening or space allowing the push pin to 
move in and out, for example, a square opening may be 
applicable. Or the magnet may be divided via a space 
and the space is allotted for the push pin. 40 

Industrial Applicability 

As described hereinabove, according to the present 
invention, the component feed apparatus of the present 45 
invention comprises the component feed guide for guid- 
ing a taped component to be fed in one direction, the 
taped component including the component accommo- 
dating sections for storing components with a predeter- 
mined pitch in a longitudinal direction of a tape, the so 
covering tape covering these component accommodat- 
ing sections and the feed holes arranged via an equal 
distance, the retainer cover for covering the taped com- 
ponent guided by this component feed guide, the sepa- 
rating means which can separate the covering tape of ss 
the taped component, the feed means for intermittently 
sending the taped component in one direction and, the 
take-up means for taking up the covering tape sepa- 



rated by the separating means. Particularly in the con- 
stitution according to the invention of claims 1 and 2, the 
component stored in the component accommodating 
section in the vicinity of the separating means is mag- 
netically attracted by the magnet, so that the component 
can be prevented from being dragged together with the 
covering tape when the covering tape is separated or 
biting into the separating means due to vibrations, 
impacts or the like at the component feed time. The 
components can be supplied quickly and stably. 

In the constitution according to the invention of 
claims 3 and 4, the magnet installed in the vicinity of the 
component feed port magnetically attracts and holds 
the component earned to the component feed port, and 
therefore the component at the component feed port 
can be prevented from being shifted from a proper atti- 
tude by the influences of vibrations at the component 
feed time. The magnet effectively stabilizes the attitude 
of components. 

In the constitution according to the invention of 
claim 5, while the taped component is transferred to the 
component feed port along the component feed guide, 
the component in the component accommodating sec- 
tion is magnetically attracted and held by the magnet, 
and therefore the component during the transfer thereof 
before taken out by the suction nozzle can be fed stably. 
Moreover, the component can be stabilized in attitude at 
the component feed port, so that the component can be 
taken out in a proper attitude by the suction nozzle. As 
a result, defective mounting of components to the 
printed board can be eliminated. 

In the constitution according to claim 6, when the 
component magnetically attracted by the magnet is 
taken outside by the suction nozzle, the component is 
pushed up from below, and therefore the component 
can be more surely sucked by the suction nozzle. A suc- 
tion rate can be remarkably improved. 
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1. A component feed apparatus which is character- 
ized by comprising: 
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a component feed guide for so guiding a taped 
component as to be fed in one direction, said 
taped component including component accom- 
modating sections storing components with a 
predetermined pitch in a longitudinal direction 5 
of a tape, a covering tape covering these com- 
ponent accommodating sections and feed 
holes arranged via an equal distance; 
a retainer cover which can cover the taped 
component guided by this component feed 10 
guide; 

a separating means which can strip the cover- 
ing tape from the taped component; 
a feed means for intermittently sending the 
taped component in the one direction; and 75 
a take-up means which can take up the cover- 
ing tape separated by the separating means, 

wherein a magnet is set at least in vicin- 
ity of the separating means of the component 
feed guide to magnetically attract the compo- 20 
nent. 

A component feed apparatus according to claim 1 , 
wherein the magnet is set at such a position as to 
magnetically attract the component before the cov- 25 
ering tape is separated, the component while the 
covering tape is separated or the component after 
the covering tape is separated. 

A component feed apparatus which is character- 30 
ized by comprising: 

a component feed guide for so guiding a taped 
component as to be fed in one direction, said 
taped component including component accom- 35 
modating sections storing components with a 
predetermined pitch in a longitudinal direction 
of a tape, a covering tape covering these com- 
ponent accommodating sections and feed 
holes arranged via an equal distance; 40 
a retainer cover which can cover the taped 
component guided by this component feed 
guide; 

a separating means which can strip the cover- 
ing tape from the taped component; 45 
a feed means for intermittently sending the 
taped component in the one direction; and 
a take-up means which can take up the cover- 
ing tape separated by the separating means, 

wherein a magnet for magnetically so 
attracting the component is set at least in vicin- 
ity of a component feed port of the component 
feed guide where the component is sucked, 
held and taken outside. 

55 

A component feed apparatus according to claim 3, 
wherein the magnet is installed immediately under 
the component feed port. 



5. A component feed apparatus which is character- 
ized by comprising: 

a component feed guide for so guiding a taped 
component as to be fed in one direction, said 
taped component including component accom- 
modating sections storing components with a 
predetermined pitch in a longitudinal direction 
of a tape, a covering tape covering these com- 
ponent accommodating sections and feed 
holes arranged via an equal distance; 
a retainer cover which can cover the taped 
component guided by this component feed 
guide; 

a separating means which can strip the cover- 
ing tape from the taped component; 
a feed means for intermittently sending the 
taped component in the one direction; and 
a take-up means which can take up the cover- 
ing tape separated by the separating means, 

wherein a magnet for magnetically 
attracting the component is set to extend from 
vicinity of the separating means to vicinity of 
the component feed port of the component 
feed guide where the component is sucked, 
held and taken outside. 

6. A component feed apparatus according to any one 
of claims 3-5, wherein the magnet has an opening 
through which a push pin pushing up the compo- 
nent from below at the component feed port is let in 
and out. 
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Fig.3 
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